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Outline

1. 8 Bend Cell model

2. 16 Bend Cell Model



Overall Layout of the Muon Ring Cooler

radius    =    13 m

circonf. = 84.4 m

22.5 deg
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Muon Cooling Ring
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500 MeV/c Cooling Ring

Eight Bend Cells/Turn { 10Æ Wedges

With Multiple Coulomb Scattering and Straggling

��xi = 1:8mm; ��yi = 4:4mm ; ��zi = 18mm
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pz (GeV/c)

c(t-t ref) (m)

all µ at RF

µ at lost z
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mod(z,10.55) (m)

No of lost muons

All lost muons in 10 turns

1 GeV ring, 20 deg wedge, qBq

lost muons with final pz <0.98
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500 MeV/c Cooling Ring: 8 Bend Cells/Turn

0
0.5

1
1.5

2
2.5

3
3.5

4
4.5

0 5 10 15 20 25 30

In
va

ria
nt

 E
m

itt
an

ce

Full Turns

10 degree Wedges

X : mm-rad
Y : mm-rad

Z : cm

0

0.5

1

1.5

2

2.5

3

3.5

4

0 5 10 15 20 25 30

In
va

ria
nt

 E
m

itt
an

ce

Full Turns

5 degree Wedge

X : mm-rad
Y : mm-rad

Z : cm

0

0.5

1

1.5

2

2.5

3

3.5

0 5 10 15 20 25 30

In
va

ria
nt

 E
m

itt
an

ce

Full Turns

0 degree Absorber

X : mm-rad
Y : mm-rad

Z : cm



Path Length (m)

β D(m) (m)

0 2 4 6 8 10

0

10

0.0

0.5



0

0.5

1

1.5

2

0 5 10 15 20 25 30V
er

t. 
In

va
ria

nt
 E

m
itt

an
ce

, m
m

Full Turns

Ring Cooler: 500 MeV/c - 16 bend cells/turn

0 degrees
10 degrees
20 degrees
30 degrees



0

2

4

6

8

10

12

14

0 5 10 15 20 25 30Lo
ng

. I
nv

ar
ia

nt
 E

m
itt

an
ce

, m
m

Full Turns

Ring Cooler: 500 MeV/c - 16 bend cells/turn

0 degrees
10 degrees
20 degrees
30 degrees



0
1
2
3
4
5
6
7
8
9

0 5 10 15 20 25 30H
or

z.
 In

va
ria

nt
 E

m
itt

an
ce

, m
m

Full Turns

Ring Cooler: 500 MeV/c - 16 bend cells/turn

0 degrees
10 degrees
20 degrees
30 degrees



0

1

2

3

4

5

6

0 5 10 15 20 25 30

Lo
ss

 R
at

e,
 %

Full Turns

Ring Cooler: 500 MeV/c - 16 bend cells/turn

0 degrees
10 degrees
20 degrees
30 degrees



0

2

4

6

8

0 5 10 15 20 25 30

Lo
st

 ,%
 p

er
 2

 tu
rn

s

Full Turns

Ring Cooler: 500 MeV/c - 8 bend cells/turn

10 degree Wedges



500 MeV/c Cooling Ring

Sixteen Bend Cells/Turn { 20� Wedges

With Multiple Coulomb Scattering and Straggling

��xi = 2:5mm; ��yi = 2:6mm ; ��zi = 29mm
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